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and Clark (1907) reported that the cups are elevations of the tentaclar epidermis surrounding a ciliated pit, and that a nerve plexus connects each cup to the main tentaclar nerve. The aim of the present paper is to describe the fine structure and discuss the function of these cups in light of ultrastructural detail in the burrowing species Leptosynapta galliennei. Water currents around sensory cups were investigated in vitro (light microscopy) using single tentacles immersed in seawater containing suspended carmine particles (5 mg/ml).
Results

External morphology
The mouth of Leptosynapta galliennei is surrounded by twelve pinnate buccal tentacles of almost equal size. Each tentacle measures -0.4 cm in length when extended, and is comprised of a stem from which 3-6 pairs of distal lateral branches ("pinnules") and a single, long, apical filament arise (Figs. 1, 2) . On the inner proximal parts of the tentacle stems (i.e., the surface facing the mouth), 5-30 ciliated cups occur (Fig.  1) . The cups measure about 60 |jm in diameter and 70 pLm in height (Fig. 2) lateral wall of the pit is smooth while its bottom is heavily ciliated; the cilia may protrude slightly beyond the edge of the pit (Fig. 3) . Observations using suspended carmine particles failed to reveal water currents at the tip of the ciliated cups; thus, the cilia of the pit appear to be non-motile.
Fine structure
The ciliated cups consist of epidermal elaborations; these are small elevations with a central pit in which the epidermis is specialised (Figs. 4, 5) . The connective tissue underlying the epidermis follows the contour of the cup (Fig. 4) ; it is composed of scattered collagen fibres embedded in an extracellular matrix, in which no cellular components have yet been identified. The outer epidermal lining and connective tissue of the cup are continuous between the cups and their equivalents in the tentacle stem.
The epidermis, measuring 50 tLm at the most, progressively changes in cellular composition from the tentacle stem to the deepest part of the ciliated cup. The epidermis of the stem and of the outer lining of the cup measures -50 pLm thick, although it is much thinner in some areas. It is made up of support cells and scattered interspersed mucocytes (Figs. 4-10) . At the point where the epidermis invaginates, the mucocytes are lost and the invaginated epidermis is made entirely of support cells that organise around a cluster of ciliated cells (Figs. 4-7, 11-13 ). Epidermal cells are bound together by apico-lateral junctional complexes consisting of a zonula adhaerens and subjacent septate desmosome (Fig. 12) . They rest on a basal lamina to which they are anchored by hemidesmosome-like structures. A thin cuticle (0.5 [Lm) overlies the entire epidermis of the cup except the pit aperture. Underneath the cuticle is a narrow subcuticular space (1 tRm) which is crossed by the microvilli of the epithelial cells (Figs. 10A, 12 ). Bacteria occur in the subcuticular space (Figs. 8, 12) .
The support cells differ in shape with position on the cup. In the outer lining of the cup, they have a classical T-shaped structure: a thin extended apical area, a neck, and an enlarged nucleus-containing body. At the edge of the pit, the support cells progressively change from T-shaped to club-shaped cells; the support cells in the pit possess an elongated neck which forms a kind of collar surrounding a central cluster of ciliated cells (Figs. 4, 6) . The support cells of the outer lining contain bundles of filaments that link the connective tissue fibers and the apical extensions of the cell by way of hemidesmosomes (Figs. 4, 10A-B) . Except for these filaments, the cytoplasm of all support cells is similar. It contains numerous vesicles measuring -0.2 pm in diameter, enclosing an electron-lucent material. There are also membrane-bound granules of various sizes and a few mitochondria (Figs. 9, 10) .
Mucocytes only occur in the epidermis of the tentacle stem and outer lining of the cup, where they are scattered between support cells. They are round to eggshaped cells, and their cytoplasm is densely packed with vacuoles (Figs. 7, 8) . These are about 0.4 pLm in diameter and contain Alcian Blue and PAS positive materials.
Within the cup, ciliated cells are gathered together in a central bulb surrounded by support cells (Figs. 4,  5, 6 ). The ciliated cells have a narrow neck, an enlarged nucleus-containing central part, and an elongate and tapered basal process (Figs. 4, 11-13 ). These processes converge to form a nerve up to 100 Itm long and 15 iLm in diameter that enters the lateral nerve of the tentacle (Figs. 4, 5, 14) . Each cell bears a single apical cilium (-10 pm long) surrounded by a ring of -10 microvilli. The cilia have a regular 9 x 2 + 2 arrangement of microtubules, and are associated with a prominent ciliary rootlet extending through the apical two thirds of the cell (Figs. 4, 11, 12) . The cytoplasm contains numerous spherical membrane-bound granules; these measure -0.25 pLm in diameter and contain an electron-dense material. The apical cytoplasm also harbours many large mitochondria (Figs.  11, 12) . At the place where the ciliated-cup nerve differentiates, the basal lamina of the epidermis is in continuity with the basal lamina of the lateral nerve. 
Discussion
